Changes on the left side followed a similar pattern. The first signs, slight narrowing of the interarticular space, were observed in April, 1967. In the course of a year, this narrowing increased with marked flattening of the femoral head, without appreciable osteophytic reaction (Fig. 2) . Because of severe pain and the inability of the hip-joints to bear weight, the femoral heads were removed and replaced by total prostheses.
Pathologicalfindings
The head of the right femur showed complete disappearance of the cartilage in the weight-bearing zone (Figs 3a, b, 4a ). The exposed underlying bone appeared white and eburnated with some erosions covered with connective tissue. This remodelling led to a superficial abrasion explaining the flattening of the femoral head. Outside the weight-bearing zone the black cartilage surface was preserved without obvious osteophyte formation. In the synovial tissue some black spots corresponded to cartilaginous grafts. In the ligaments some black areas were due to pigment impregnation. These changes were shown on radiography of the head in the form of superficial bone sclerosis and an ill-defined superior margin (Fig. 4b) .
Macroscopical ( Fig. 4a ) and histological sections through the centre of the head showed a sharp distinction between the weight-bearing and non-weight-bearing (a) zones. In the latter the cartilaginous pigmented surface remained and the underlying bone was osteoporotic. In the overloaded part, the remodelling of the exposed bone showed changes well known in osteoarthrosis (Fig. 5 ). The brittle cartilage formed 'spangle-like' pieces, which were occasionally embedded in the marrow of the remodelled bone, but chiefly grouped or isolated in the synovium or periosteum. Some were phagocytosed by histiocytes and giant cells acting as chondroclasts and containing numerous pigment granules. They induced a more or less pronounced synovial hyperplasia, but little inflammatory cellular reaction was displayed despite considerable deposition of cartilage fragments. Some islets of newly-formed metaplastic bone or cartilage were found. Unstained sections show the yellow ochre of the pigmented cartilage, the origin of the term 'ochronosis' coined by Virchow (1866) , who gave the classical pathological description of this condition.
The anatomical examination of the left femoral head revealed the same changes as on the right side but less severe (Fig. 6) . The cartilage was not completely destroyed in the weight-bearing zone and the flattening of the femoral head was minimal. (Fig. 7a) or isolated in the fibrous connective tissue. In some places islets of newly formed metaplastic cartilage and bone were seen (Fig. 7b) .
The same femoral head provided an interesting example of arthrotic remodelling (Fig. 8) (2) The pigment is seen only in pre-existing hyaline or fibro-cartilage and in certain layers of the ligaments. It is absent in tissue except in cells phagocytosing cartilage. Pigment is grossly confined to the deep layers of articular cartilage, presumably related to the direction of the flow of pigment or its precursors from the bone marrow towards a joint space (O'Brien, La Du, and Bunim, 1963) .
(3) The deterioration of the cartilage is characterized by brittleness and fragmentation, without fraying and proliferation of chondrocytes. The displaced fragments can be included in the remodelling of the weight-bearing zone. They are chiefly grafted into the synovium, inducing a fibrous reaction and sometimes a cartilaginous or bony metaplasia.
Three forms of osteoarthrotic remodelling of the femoral head have been observed and the study was facilitated by labelling the pre-existent cartilage. The second patient shows a late form with welldeveloped osteophytes, whereas in the first patient the osteophytes were only found by careful microscopic examination.
These cases show different stages of the remodelling of a still mobile joint, in which the cartilage surface had suffered in the course of a systemic disorder, and not for a local mechanical reason, such as is seen after dysplasia of the hip-joint (Lagier, 1971) .
It is thus not surprising that the overall result of this remodelling (and consequently its radiographical appearance) is similar in two conditions as different as ochronosis and rheumatoid arthritis (Fig. 9) 
